Objective: previous studies have well documented the psychological consequences of family caregiving but less is known about the heterogeneity of older carers being affected during different temporal phases of caregiving over time. This study aimed to prospectively examine the impact of continuity and changes in grandchild care, parent care and spouse care on older carers' depressive symptoms 2 years later. Methods: the analytic sample contained 2,398 urban seniors who completed interviews for both the 2011 and 2013 waves of the China Health and Retirement Longitudinal Study. The generalized estimating equations approach estimated the longitudinal associations of caring transitions with depressive symptoms. Results: in comparison with non-carers, elders who continuously provided grandchild care, and those who stopped providing parent care reported significantly fewer depressive symptoms; those who entered into or exited from providing spousal care reported significantly more depressive symptoms. Conclusions: by separating the impact of caring transitions on subsequent depressive symptoms, our findings added evidence of the great diversity of caring experiences among older adults who provided care to grandchildren, parents or spouses. Our findings have implications for carer support programmes in targeting those older carers at higher risk of depression.
Providing family care is widely recognized as a common role during later life for both women and men. A recent population-based survey suggests that in urban China over 40% of grandparents took care of their grandchildren [1] , and 54.95% of the care demand for frail elders was attended by their spouses, followed by their adult children [2] . Given the prevalence and social significance of elders serving in this largely unpaid workforce, the impact of caring on elders' lives and well-being has been a key concern shared among social and health researchers and practitioners [3] .
Considerable research has highlighted family caregiving as a stressful experience with negative psychological outcomes for carers, such as higher levels of perceived stress and depressive symptoms [4, 5] . Nevertheless, a growing number of studies also demonstrated the differential nature and psychological consequences of caregiving, depending on the role relationship between caregiver and care-receiver [6, 7] . For instance, spousal carers have been evidenced as being more negatively affected than other types of family carers (e.g. adult child, grandparent or other relatives). However, these comparisons largely relied on cross-sectional samples that were only able to catch carers who currently occupied the caring role, making it impossible to determine the time-varying effects of caring.
Theoretically, the life-course perspective and the 'career' perspective on caring both highlight several major transitions occurring during individuals' caring experiences [8] [9] [10] . Transitions in and out of caring may exert both positive and negative effects on carers' psychological well-being [11, 12] . While starting care for an intimate family member has been typically hypothesized as distressing and associated with reduced psychological well-being [13, 14] , initiating particular types of intergenerational caring (e.g. non-residential care for a parent and grandchild care) offered well-being benefits for new carers [15, 16] . Furthermore, carers at different life stages often experience the transitions out of caring differently [17] . Carers in early later life (e.g. adult children and grandparents) may regard exiting from caring as a release from care obligations with demanding tasks, while carers in the latest life stage (e.g. spousal carers who had experienced bereavement) tended to face difficulties in adapting to the loss of an important relationship and other caring-related supportive resources [13] .
Given the heterogeneity of elder carers being affected during different temporal phases of caring, a more differentiated examination of carers' well-being requires a prospective study that captures elders who may shift their carer status during the study period. Using a national longitudinal survey in China, this study investigates the impact of continuity and changes in three types of family caring (grandchild care, parent care and spouse care) on depressive symptoms of older carers 2 years later.
Methods Sample
The sample of this study was drawn from the baseline and follow-up surveys of the China Health and Retirement Longitudinal Study (CHARLS), a nationally representative study of households with members aged 45 or above [18] . The original sample contained 17,587 participants who were interviewed in 2011, and this study focused on 7,106 urban residents (given the divergent profiles of family caring between urban and rural seniors) and further restricted the sample to those aged 60 or above in 2011 (N = 3,019). We also excluded 621 participants who were lost to follow-up in 2013 or had a proxy on depressive symptoms or missing data on questions regarding providing care, resulting in a final sample of 2,398 participants. We compared the sample utilized in this study with those participants who were excluded from our sample, and participants of our sample were more likely to be younger, married and functionally independent in 2011 (this analysis is available upon request). There may be selection biases associated with our sample, which means that cautious consideration is required with regard to generalizing our results.
Measurement Depressive symptoms (measured in 2013)
The 10-item form of the Center for Epidemiological Studies Depression (CES-D) was used, with the response scale ranging from 0 to 3, where 0 = rarely or none of the time and 3 = most or all of the time. The summed scores could range from 0 to 30, with higher scores suggesting higher levels of depressive symptoms. The 10-item CES-D has been suggested to have adequate reliability and validity for Chinese community-dwelling older people [19] . The Cronbach's α of the CES-D for the sample was 0.87.
Transitions in caring status (time-varying)
CHARLS provided the measures of Grandchild Care, Parent Care and Spouse Care in 2011 and 2013. Participants were asked whether they had taken care of their grandchildren during the last year and the total hours of care they had provided. Parent care was measured in the same way. Consistent with prior research [20] , we identified participants as carers-tograndchildren and carers-to-parent, respectively, if they reported 100 or more hours of care to grandchildren or parent during the last year. CHARLS identified participants as carers-to-spouse if they served as the primary carers for helping their spouses with the activities of daily living. We also used a caring status variable to indicate whether participants provided any of the three specified types of care in 2011 and in 2013. For each of the four types (grandchild care, parent care, spouse care and any family care), four mutually exclusive categories were created: continuous caring (provided care in 2011 and 2013), stop caring (provided care in 2011 but not in 2013), start caring (provided care in 2013 but not in 2011) and no caring (provide no care in 2011 and 2013). Caring for a child or other relative was not considered in our analysis.
Covariates (measured in 2011)
Covariates included age, gender, marital status, education, self-rated financial status and household composition. Functional limitation was measured by summing the dichotomous items regarding the difficulties the participant reported in activities such as walking short distances and lifting weights over 5 kg. The baseline depressive symptoms were measured using the 10-item CES-D.
Analysis
Bivariate tests (Chi-square test and t-test) were used to compare the baseline characteristics between the carer and non-carer samples. We used the generalized estimating equations (GEE) approach to estimate the impact of caring transitions on depressive symptoms, which is a preferred analytical technique for the estimation of time-dependent and autocorrelated data, and allows for simultaneous modeling of time-variant and invariant factors. Four separate models were estimated to examine the effect of transitions in caring on subsequent depressive symptoms. In Model 1, the fourcategorical variables of transitions in the family caring role were entered to compare the effect of starting care, stopping care and continuing care versus providing no care on depressive symptoms. Similarly, from Model 2 to Mode 4, the fourcategorical variables of transitions in grandchild care, parent care and spouse care were entered respectively, where the category of providing no care served as the reference group.
Results
Descriptive statistics Table 1 presents descriptive statistics for the whole sample, differentiated by non-carers and carers (who had ever provided care for grandchildren, parents or spouse reported in 2011 or 2013). The sub-sample of carers was more likely to be younger, male, married, higher educated, functionally independent, and less likely to live in one-generational households. No significant difference in baseline depressive symptoms was discerned between the carer and the non-carer sample. Table 2 reports the distribution of continuity and changes in family caring and the specified types of caring among the sample. During the interval of two waves, over 32.0% older adults entered into or exited from providing care, while 240% of older adults were continuously engaged in the role. Nearly 44.0% of older carers experienced transitions into or out of grandchild care, 25.0 % older carers experienced such transitions in spouse care, and 10.6% older carers experienced such transitions in parent care.
Effects of caregiving status on depressive symptoms
Four separate models were estimated to examine the effect of transitions in caring between 2011 and 2013 on depressive symptoms. In Model 1, the four-categorical variable of transitions in any family care were entered to compare the effect on depressive symptoms of starting care, stopping care and continuing care versus providing no care. As presented in Table 3 , older age, higher education, less functional limitations, higher self-rated financial status, living in a onegenerational household and fewer depressive symptoms at baseline were significantly associated with fewer depressive symptoms in 2013. After controlling for the factors measured at baseline, no significant differences were found between carers who started, stopped or continued providing care and non-carers. In Model 2, living in a skipped-generation household emerged showing significant associations with more depressive symptoms over time. In comparison with providing no care, continuously providing care for grandchildren was associated with fewer depressive symptoms, controlling for the factors measured at baseline. Model 3 suggests that stopping providing care for parents was associated with fewer depressive symptoms than providing no care over both waves. In addition, living in a multigenerational household was associated with fewer depressive symptoms. Model 4 indicates that in comparison with providing no care across the two waves, starting or stopping providing spousal care were both associated with more depressive symptoms.
Discussion
Using a population-based sample, this study prospectively evaluated the effects of continuity and changes in family caring activities on depressive symptoms of older Chinese carers. A general conclusion drawn from the current study is that the effects of caring are differentiated by the carer and care-receiver relationship, and are further shaped by the different phases (entry, maintenance and exit) of caring experienced by the carers. Consistent with a body of research indicating that caring, as a complex adult life-course role activity, does not necessarily lead to negative or positive mental well-being outcomes [6, 7, 17] , we did not find significant differences between carers and non-carers when 'any family care' was treated as a collective group of three specified caring types. However, by separating the three types of caring, our results on the impact of caring transitions on depressive symptoms yield a complex picture. Amongst carers to grandchildren, continuous provision of care predicted fewer depressive symptoms 2 years later as compared with providing no care, which adds to recent evidence of the potential of caring for grandchildren on maintaining Chinese elders' mental health [16, 21] . Yet, transitioning into or out of grandchild care was not significantly associated with depressive symptoms over time, showing inconsistency with prior evidence of declining psychological well-being among grandparents who have newly acquired the grand-parenting responsibility, and grandparents who stopped taking care of a grandchild [22] [23] [24] . This may be due to most prior studies focusing on grandparents who took on the primary caring role [25] , thus their findings would not be applicable to this study where the majority of grandparent carers served as a supplementary source of childcare to support their adult children. In the context of urban China, sharing childcare responsibility between parents and grandparents is widely accepted as 'a normative process' [26] , given the highlighted value of intergenerational reciprocity and collective family interests in Chinese culture [27] . Future studies are warranted to assess whether cultural and contextual factors facilitate grandparents in maintaining stable patterns of mental health during adaptation to grandchild care provision.
Within the group of carers-to-parents, neither those who continuously provided care nor those who started to provide care differed from non-carers in the levels of depressive symptoms. This lends support to past evidence that carersto-parents, as a group, were less likely to have pronounced psychological consequences resulting from the caring transitions they experienced [7, 12] . Providing daily care for a parent is often experienced by adult-children during their young-old life stage, which is characterized with more personal and social resources than the latest life stage that might buffer the stresses related to transitions in caregiving [8] . Somewhat unexpectedly, we found that transitioning out of caring for parents was associated with fewer depressive symptoms, adding to the evidence that exiting from the caring role was followed by positive well-being outcomes among the young-old, who might be more likely to appraise the end of care provision for their old parents as normative at their life stage [12, 28] . While the caring role for a frail parent often occurred in the context of other roles and commitments, transitioning out of the caring role may also release them from struggling between various role demands.
For carers-to-spouse, we found negative effects of both transitioning into and out of caring on mental health. These are congruent with prior research that identified spouse carers with more disadvantaged profiles than other types of family carers when compared with their non-caring peers [4, 6, 7] . Specifically, our results added to existing longitudinal evidence that entering into spouse caring leads to the poor mental well-being of carers [14, 18] , which has been attributable to the great salience carers may attach to the spousal caring role, and the few resources they hold to buffer caring-related stresses during the later-life stage [12, 28, 29] . Also, our results illustrated the negative well-being outcomes that followed the end of caring-for-spouse carers, which warrants more in-depth investigation about the exact time the possible well-being losses or gains emerge after the initial post-caring period. These findings may have implications for carer support programmes regarding targeting older carers who have newly acquired, or exited from, the spouse-caring role. Respite and day-care programmes could be offered for those who have newly entered the spousecaring role, in terms of reducing specific burdens that were not present before initiating the caring role and are directly related with the demands of caring. To support spousal carers when the caring ends, programmes should be designed to address various circumstances that may occur to spousal carers' role loss (e.g. divorce, carer being incapable of continuing to provide care, care recipient's institutionalization and even bereavement), as opposed to offering only broadbased assistance in meeting such transitions.
Limitations
This study has several limitations. First, this study only spanned a 2-year follow-up, which might be too short to capture the full dynamics of caring, and the changes in the levels of depressive symptoms. Future longitudinal studies should track full cohorts through their caring career, and examine the changes of major health outcomes. Second, there are some measurement limitations due to our relying on existing data; for example, we have no information about the exact time that the care transitions took place, how long had the elders served as carers before the baseline survey was conducted, and the reasons that carers stopped providing care. Third, each subgroup of careers identified in CHARLS may tend to include older people providing care with a wide variety of caring intensity, for which our results must be treated with caution when applying them to more specific types of caring, such as those with high intensity. Fourth, we acknowledge the possible selection bias associated with our study sample. Participants in our sample were more likely to be younger, married and functionally independent than those who were excluded from our sample due to attrition or unavailable data, suggesting that carers who were more capable in daily life might have been oversampled. Interpretation of favorable mental well-being outcomes revealed by our results should thus be handled with caution.
Conclusions
Notwithstanding its limitations, this study used a life-course perspective to capture the dynamic nature of three types of family caring, and the findings of this study extend our knowledge of how continuity and change in three caring roles differentially affect the levels of depressive symptoms of older carers, which confirmed our speculation that the effects of caring are differentiated by the carer and care-receiver relationship, and are further shaped by the different phases (entry, maintenance and exit) of caring experienced by the carers.
Key points
• The continuity and changing patterns of three family caregiving roles were revealed among older caregivers.
• Continuous provision of grandchild care and transitioning out of parent care provision predicted fewer depressive symptoms of older caregivers.
• Both transitions into and out of spouse care provision predicted more depressive symptoms of older caregivers.
• Caregiver support programmes should target older caregivers who have newly acquired or exited from the spouse caregiving role.
